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(54) STENCIL PRINTING APPARATUS

(57) The present invention provides an adjusting
mechanism in which a paper feed timing adjustment
member (95) is moved around the axis of a rotary shaft
of a cam by an adjustment member drive means so as
to adjust the position of an end of a second arm and then

the position of a cam follower on a sliding surface of the
cam, thereby adjusting a timing at which a paper feed
drive means drives a timing roller, wherein there is pro-
vided an urging means (98) for constantly urging the pa-
per feed timing adjustment member (95) in either one of
directions around the axis of the rotary shaft of the cam.
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Description

TECHNICAL FIELD

[0001] The present invention relates to stencil printing
apparatuses, and in particular relates to mechanisms for
adjusting paper feed timings of timing rollers.

BACKGROUND ART

[0002] Well-known examples of mechanisms for ad-
justing paper feed timings of timing rollers include mech-
anisms disclosed in Patent Documents 1 and 2 and
shown in FIG. 12. In the mechanism disclosed in Patent
Document 1, a paper feed timing is adjusted by using a
planet gear. In the mechanism disclosed in Patent Doc-
ument 2, a pulley and a cam are used, a drive member
for a timing roller is operated by the cam, and the oper-
ation position of the cam is adjusted, thereby adjusting
a paper feed timing.
[0003] In the mechanism shown in FIG. 12, a paper
feed timing adjustment member 95 is moved around the
axis of a rotary shaft 911 of a cam 91 by an adjustment
member drive means 96 so as to adjust the position of
an end 9321 of a second arm 932 and then the position
of a cam follower 92 on a sliding surface 912 of the cam
91, thereby adjusting a timing at which a paper feed drive
means 94 drives a timing roller 41.

Patent Document 1: Japanese Examined Patent Ap-
plication Publication No. 5-83460
Patent Document 2: Japanese Unexamined Patent
Application Publication No. 9-66657

DISCLOSURE OF THE INVENION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] In the mechanism shown in FIG. 12, the adjust-
ment member drive means 96 meshes, via a gear 961,
with a gear 951 formed on a peripheral surface of the
paper feed timing adjustment member 95 as shown in
FIG. 13, and rotates so as to cause the paper feed timing
adjustment member 95 to be moved around the axis of
the rotary shaft 911 of the cam 91 via the meshing of the
gears. In other words, the paper feed timing adjustment
member 95 and the adjustment member drive means 96
are interlocked due to the continuous meshing of the gear
951 and the gear 961. Further, in general, in the meshing
of the gears, a slight gap C is provided between the
meshed gears in order to allow a continuous meshing
operation to be smoothly carried out, and this is so-called
"backlash".
[0005] Therefore, in a state where the adjustment
member drive means 96 is rotated in one direction and
the gear 951 and the gear 961 are abutted against each
other, i.e., in a state shown in FIG. 13, when the paper
feed timing adjustment member 95 is moved in one di-

rection (in the direction of an arrow B in this case), and
thereafter, the paper feed timing adjustment member 95
is moved in the other direction (in the direction of an arrow
A in this case), the following problem occurs. In this case,
upon rotation of the adjustment member drive means 96
in the other direction, the gear 961 abuts against the gear
951 after having moved by the gap C. In other words, the
lost motion of the adjustment member drive means 96
by the gap C occurs. Therefore, the rotation distance of
the paper feed timing adjustment member 95 will be
smaller than that of the adjustment member drive means
96 by the gap C.
[0006] An object of the present invention is to provide
a stencil printing apparatus including a paper feed section
capable of, with a simple structure, eliminating a move-
ment difference in adjusting a paper feed timing, which
is caused by "backlash".

SOLUTION TO THE PROBLEMS

[0007] The present invention provides a stencil printing
apparatus including: a printing section having a stencil
printing plate attachment body around which a stencil
paper made into a plate is attached; and a paper feed
section for sending a paper to the printing section,
the paper feed section including:

a timing roller for sending the paper to the printing
section;
a cam rotated in synchronization with a rotation of
the stencil printing plate attachment body;
a cam follower rolled on a sliding surface of the cam;
a link mechanism formed by connecting a first arm
and a second arm to each other by using the cam
follower as a joint;
paper feed drive means to which an end of the first
arm is rotatably connected, and which rotationally
drives the timing roller via a pinion gear in accord-
ance with an operation of the first arm;
a paper feed timing adjustment member to which an
end of the second arm is rotatably connected, and
which adjusts the position of the end of the second
arm around the axis of a rotary shaft of the cam; and
adjustment member drive means that meshes, via
its gear, with a gear formed on a peripheral surface
of the paper feed timing adjustment member, and
rotates so as to cause the paper feed timing adjust-
ment member to be moved around the axis of the
rotary shaft of the cam via the meshing of the gears,
the paper feed timing adjustment member being
moved around the axis of the rotary shaft of the cam
by the adjustment member drive means so as to ad-
just the position of the end of the second arm and
then the position of the cam follower on the sliding
surface of the cam, thereby adjusting a driving timing
of the paper feed drive means,

wherein there is provided urging means for constantly

1 2 



EP 2 065 209 A1

3

5

10

15

20

25

30

35

40

45

50

55

urging the paper feed timing adjustment member in either
one of directions around the axis of the rotary shaft of
the cam.

EFFECTS OF THE INVENTION

[0008] According to the present invention, the paper
feed timing adjustment member is constantly urged in
either one of directions around the axis of the rotary shaft
of the cam, and therefore, the gear of the paper feed
timing adjustment member is constantly abutted against
the gear of the adjustment member drive means from the
opposite side of the direction in which the paper feed
timing adjustment member is urged. Accordingly, even
if the adjustment member drive means is moved in either
direction, the lost motion of the gear of the adjustment
member drive means will not occur. Consequently, it is
possible to prevent the occurrence of a movement differ-
ence in adjusting a paper feed timing, which is caused
by "backlash"; hence, it is possible to accurately adjust
the paper feed timing of the timing roller.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG.1 is a schematic longitudinal cross-sectional
view of a stencil printing apparatus according to one
embodiment of the present invention.
FIG.2 is a transparent perspective view showing
principal parts of an adjusting mechanism of the
present invention.
FIG. 3 is an enlarged view showing the principal parts
used for an operation of the adjusting mechanism of
the present invention.
FIG. 4 is a schematic longitudinal cross-sectional
view of a stencil printing apparatus according to an-
other embodiment, in which the adjusting mecha-
nism of the present invention can be adopted.
FIG. 5 is a schematic longitudinal cross-sectional
view of a stencil printing apparatus according to still
another embodiment, in which the adjusting mech-
anism of the present invention can be adopted.
FIG. 6 is a transparent side view of a master roll
holding section, for describing a master roll horizon-
tal holding mechanism that is preferably adopted in
the stencil printing apparatus of the present inven-
tion.
FIG. 7 is a front view of the holding section shown
in FIG. 6, viewed from the front side thereof.
FIG. 8 is a transparent perspective view of the hold-
ing section shown in FIG. 6, viewed from below.
FIG. 9 is a perspective view of the stencil printing
apparatus with a plate discharge unit opened, for
describing a plate discharge unit inclination adjust-
ment mechanism that is preferably adopted in the
stencil printing apparatus of the present invention.
FIG. 10 is a transparent side view showing a hinge

mechanism for supporting the plate discharge unit
shown in FIG. 9.
FIG. 11 is a schematic view of the hinge mechanism
shown in FIG. 10.
FIG. 12 is a side view showing an entire conventional
adjusting mechanism.
FIG. 13 is an enlarged view showing principal parts
used for an operation of the conventional adjusting
mechanism.

DESCRIPTION OF REFERENCE NUMERALS

[0010]

3 printing section
31 stencil printing plate attachment body
4 paper feed section
41 timing roller
91 cam
911 rotary shaft
912 sliding surface
92 cam follower
93 link mechanism
931 first arm
9311 end
932 second arm
9321 end
94 paper feed drive means
951 gear
971 gear
98 urging means

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] FIG. 1 is a schematic longitudinal cross-sec-
tional view of a stencil printing apparatus according to
one embodiment of the present invention. In this stencil
printing apparatus 10, a stencil paper (master) 100 is
supplied from a master roll 11, and is heated and perfo-
rated by a thermal head 21 in a plate-making section 2;
thus, the stencil paper 100 is made into a plate, and is
supplied to a printing section 3. The supplied stencil pa-
per 100 is sandwiched by a clamping device (not shown),
and is wound around a stencil printing plate attachment
body 31. On the other hand, a paper 111 is supplied to
the printing section 3 by a paper feed section 4. Then, in
the printing section 3, the paper 111 is pressed to a roller
33 by a press roller 32 serving as a pressing means,
thereby performing printing based on the stencil paper
100. After the printing has been finished, the printed pa-
per 111 is sent to a paper discharge board 51 of a paper
discharge section 5, and the stencil paper 101, which
has been used for the printing, is peeled off from the
stencil printing plate attachment body 31 by drawing roll-
ers 61 and 62 of a plate discharge section 6, and is wound
up by a winding core 63.
[0012] Furthermore, the paper feed section 4 has the
following mechanism as an adjusting mechanism for a

3 4 
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paper feed timing of a timing roller 41. FIG. 2 is a trans-
parent perspective view showing principal parts of the
adjusting mechanism of the present invention. The ad-
justing mechanism of the present invention has an overall
structure similar to that of the conventional mechanism
shown in FIG. 12, but differs from the conventional mech-
anism shown in FIG. 12 with regard to the parts shown
in FIG. 2. The following description will be made with
reference to FIGS. 2 and 12. Specifically, the paper feed
section 4 includes: a cam 91; a cam follower 92; a link
mechanism 93; a paper feed drive means 94; a paper
feed timing adjustment member 95; and an adjustment
member drive means. The cam 91 is provided so as to
rotate in synchronization with a rotation of the stencil
printing plate attachment body 31. The cam follower 92
is provided so as to roll on a sliding surface 912 of the
cam 91. The link mechanism 93 is formed by connecting
a first arm 931 and a second arm 932 to each other by
using the cam follower 92 as a joint. An end 9311 of the
first arm 931 is rotatably connected to the paper feed
drive means 94. The paper feed drive means 94 is formed
so as to rotationally drive the timing roller 41 via a pinion
gear 411 in accordance with an operation of the first arm
931. An end 9321 of the second arm 932 is rotatably
connected to the paper feed timing adjustment member
95. The paper feed timing adjustment member 95 is
formed so as to adjust the position of the end 9321 of the
second arm 932 around the axis of a rotary shaft 911 of
the cam 91. The adjustment member drive means is
formed by fitting a toothed gear (not shown) into a drive
gear shaft 97 shown in FIG. 2. As shown in FIG. 3, this
toothed gear has a gear 971, meshes, via the gear 971,
with a gear 951 formed on a peripheral surface of the
paper feed timing adjustment member 95, and is provid-
ed so that a rotation of the toothed gear causes the paper
feed timing adjustment member 95 to be moved around
the axis of the rotary shaft 911 of the cam 91 via the
meshing of the gears.
[0013] It should be noted that, in the mechanism shown
in FIG. 12, the paper feed timing adjustment member 95
is supported at two positions, but in the present embod-
iment, the paper feed timing adjustment member 95 is
supported at three positions. Specifically, the paper feed
timing adjustment member 95 is supported by a first shaft
955, a second shaft 956, and a third shaft 957. The first
shaft 955 is slidably located within an elongated hole 952
extending along the direction in which the paper feed
timing adjustment member 95 moves, and slightly press-
es the paper feed timing adjustment member 95 by a
flange 9551 at the top. The second shaft 956 is provided
at a position located along an inner peripheral edge of
the paper feed timing adjustment member 95, and slightly
presses the paper feed timing adjustment member 95 by
a flange 9561 at the top. The third shaft 957 has a toothed
gear 9571 meshing with the gear 951 formed on the pe-
ripheral surface of the paper feed timing adjustment
member 95, and is provided so that a peripheral edge of
a disk 9572 at the top covers the gear 951 of the paper

feed timing adjustment member 95.
[0014] Furthermore, in the present invention, there is
provided an urging means 98 for constantly urging the
paper feed timing adjustment member 95 in either one
of directions around the axis of the rotary shaft 911 of
the cam 91, i.e., in the direction of an arrow A or in the
direction of an arrow B in FIG. 2. As the urging means
98, a spring can be used. In the case of using the spring
98, when the paper feed timing adjustment member 95
is urged in the direction of the arrow A, one end 981 of
the spring 98 may be connected to an end 953 of the
paper feed timing adjustment member 95, which is locat-
ed toward the direction of the arrow A, while the other
end (not shown) of the spring 98 may be connected to
the apparatus main body. Further, when the paper feed
timing adjustment member 95 is urged in the direction of
the arrow B, one end (not shown) of the spring 98 may
be connected to an end 954 of the paper feed timing
adjustment member 95, which is located toward the di-
rection of the arrow B, while the other end (not shown)
of the spring 98 may be connected to the apparatus main
body.
[0015] Next, how the paper feed section 4 with the
above-described structure operates will be described
with reference to FIGS. 2 and 12.
In a state where the paper 111 to be supplied is sand-
wiched by the timing roller 41, upon start of rotation of
the stencil printing plate attachment body 31, the rotation
of the cam 91 also starts in synchronization with this.
Upon rotation of the cam 91, a swelled portion 913 of the
cam 91 pushes the cam follower 92 in a direction away
from the rotary shaft 911 of the cam 91 (i.e., in the direc-
tion of an arrow C). Actually, the end 9321 of the second
arm 932 of the link mechanism 93 is fixed at a predeter-
mined position by the paper feed timing adjustment mem-
ber 95. Accordingly, when the cam follower 92 is pressed
in the direction of the arrow C, the end 9311 of the first
arm 931 is moved in the direction of an arrow D, i.e., the
paper feed drive means 94 is operated. Upon operation
of the paper feed drive means 94, the timing roller 41 is
rotationally driven via the pinion gear 411. Thus, the pa-
per 111 is supplied by the timing roller 41.
[0016] On the other hand, the paper feed timing of the
timing roller 41 is adjusted by adjusting the position of
the end 9321 of the second arm 932 of the link mecha-
nism 93. This is because if the position of the end 9321
is changed, the position of the cam follower 92 on the
peripheral surface 912 of the cam 91 is also changed,
thus exerting an influence upon the operation timing of
the paper feed drive means 94. More specifically, as
shown in FIG. 12, upon movement of the position of the
end 9321 in the direction of the arrow A, the position of
the cam follower 92 is moved in the direction of an arrow
a; thus, the timing of driving of the timing roller 41 is quick-
ened, a paper is sent early, and the position of a printing
image is moved backward accordingly. To the contrary,
upon movement of the position of the end 9321 in the
direction of the arrow B, the position of the cam follower
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92 is moved in the direction of an arrow b; thus, the timing
of driving of the timing roller 41 is delayed, a paper is
sent late, and the position of a printing image is moved
forward accordingly.
[0017] Furthermore, in the present invention, the po-
sition of the end 9321 is adjusted by moving the paper
feed timing adjustment member 95 by the adjustment
member drive means. For example, upon rotation of the
adjustment member drive means in the direction of an
arrow E (FIG. 2), the paper feed timing adjustment mem-
ber 95 is moved in the direction of the arrow A because
the gear 971 is meshing with the gear 951; accordingly,
the position of the end 9321 is moved in the direction of
the arrow A.
[0018] Actually, an amount of movement of the paper
feed timing adjustment member 95, i.e., an amount of
movement of the position of the end 9321, is set based
on an amount of rotation of the adjustment member drive
means. Accordingly, in the conventional technology, as
described with reference to FIG. 13, an amount of move-
ment of the position of the end 9321 becomes inaccurate
due to "backlash". However, in the present invention, the
paper feed timing adjustment member 95 is constantly
urged in either one of directions around the axis of the
rotary shaft 911 of the cam 91 by the urging means 98;
therefore, as will be described with reference to FIG. 3,
a movement difference in adjusting a paper feed timing,
which is caused by "backlash", will not occur.
[0019] That is, as shown in FIG. 3, when the paper
feed timing adjustment member 95 is constantly urged
in the direction of the arrow A, for example, the following
facts will be observed. Specifically, the gear 971 of the
adjustment member drive means constantly abuts, at its
surface located toward the direction of the arrow B,
against the gear 951 of the paper feed timing adjustment
member 95. Therefore, when the paper feed timing ad-
justment member 95 is moved in the direction of the arrow
B, an amount of rotation of the adjustment member drive
means directly becomes an amount of movement of the
paper feed timing adjustment member 95, and an amount
of movement of the paper feed timing adjustment mem-
ber 95, i.e., an amount of movement of the position of
the end 9321 becomes accurate. In addition, also when
the paper feed timing adjustment member 95 is moved
in the direction of the arrow A, the paper feed timing ad-
justment member 95 is moved in the direction of the arrow
A along with a rotation of the adjustment member drive
means with the gear 951 kept abutting against the gear
971 from the direction of the arrow B. In other words, the
lost motion of the adjustment member drive means by a
gap C will not occur. Accordingly, a movement difference
in adjusting a paper feed timing, which is caused by
"backlash", will not occur.
[0020] As described above, since the stencil printing
apparatus of the present invention is provided with the
urging means 98, a movement difference in adjusting a
paper feed timing, which is caused by "backlash", can
be prevented; accordingly, the paper feed timing of the

timing roller 41 can be accurately adjusted.
[0021] Besides, in the present embodiment, since the
paper feed timing adjustment member 95 is supported
at the three points, the paper feed timing adjustment
member 95 can be moved with stability.
[0022] It should be noted that the paper feed section
4 with the above-described structure can be used not
only when the printing section 3 is of the single-cylinder
type as shown in FIG. 1, but also when the printing section
3 is of the multiple-cylinder type as shown in FIG. 4 or
FIG. 5.
[0023] Moreover, in the stencil printing apparatus of
the present invention, a "master roll horizontal holding
mechanism" and/or a "plate discharge unit inclination ad-
justment mechanism", which will be described below,
are/is preferably adopted.

(Master Roll Horizontal Holding Mechanism)

[0024] FIG. 6 is a transparent side view of a master
roll holding section. The master roll 11 is located within
a holding section 110 with being contained in a receiving
section 111. Within the holding section 110, the receiving
section 111 is urged by a spring 1102 so as to be moved
toward a front wall 1101 of the holding section 110 as
the master roll 11 is gradually decreased in size. Further,
the receiving section 111 is supported horizontally within
the holding section 110.
[0025] FIG. 7 is a front view of the holding section 110,
viewed from the front side thereof, and FIG. 8 is a trans-
parent perspective view of the holding section 110,
viewed from below. The receiving section 111 has, at a
position slightly deviated from the center of the width di-
rection thereof (the direction of an arrow X), a rotary shaft
112, and is supported at the holding section 110 via the
rotary shaft 112. Thus, due to the weight of the contained
master roll 11, the receiving section 111 tends to be in-
clined in the direction of an arrow F by using the rotary
shaft 112 as a supporting point. A lower face 1111 of the
receiving section 111, at which the receiving section 111
tends to be inclined, is provided with a height adjustment
member 113 that abuts against a bottom face 1102 of
the holding section 110. This height adjustment member
113 is adjusted, thereby setting and maintaining the hor-
izontal position of the receiving section 111 with respect
to the bottom face 1102 of the holding section 110.
[0026] Actually, in the conventional technology, the ro-
tary shaft 112 has been provided at the center of the
width direction, and the height adjustment members 113
have been provided at both sides of the width direction;
therefore, it has been necessary to accurately adjust the
two height adjustment members 113 in order to maintain
the horizontal position of the receiving section 111. How-
ever, in the present mechanism, since it is only necessary
to adjust the single height adjustment member 113, the
horizontal position of the receiving section 111 can be
maintained with ease and certainty.

7 8 



EP 2 065 209 A1

6

5

10

15

20

25

30

35

40

45

50

55

(Plate Discharge Unit Inclination Adjustment Mecha-
nism)

[0027] FIG. 9 shows a plate discharge unit 60 of the
plate discharge section 6. The plate discharge unit 60
detachably holds the winding core 63 by which the used
stencil paper 100 is wound up. The plate discharge unit
60 is supported at the apparatus main body in a cantilever
manner by a hinge mechanism 66, and can be opened
and closed laterally with respect to the apparatus main
body via the hinge mechanism 66. FIG. 10 is a transpar-
ent side view showing the hinge mechanism 66. The
hinge mechanism 66 has a hinge pin 661 for rotatably
supporting the plate discharge unit 60 at a flange portion
69 of the apparatus main body. The hinge pin 661 is
vertically provided. FIG. 11 is a schematic view of the
hinge mechanism 66 shown in FIG. 10.
[0028] Furthermore, in the present mechanism, there
is provided a pulling member 67 for pulling a lower end
of the hinge pin 661 toward the plate discharge unit 60
(i.e., in the direction of an arrow G). Specifically, as the
pulling member 67, it is possible to use a bolt, which is
fixed at a drooping portion 691 of the flange portion 69
toward the plate discharge unit 60 and screwed into the
lower end of the hinge pin 661.
[0029] Actually, in the conventional technology, the
hinge pin 661 has been inclined due to the weight of the
plate discharge unit 60 as indicated by the alternate long
and short dashed lines Z of FIG. 11, which might interfere
with the opening and closing of the plate discharge unit
60. However, in the present mechanism, the bolt 67 is
tightened, thereby making it possible to pull the lower
end of the hinge pin 661 toward the plate discharge unit
60, and to return the hinge pin 661 to the vertical position.
Accordingly, the interference with the opening and clos-
ing of the plate discharge unit 60 due to the inclination
of the hinge pin 661 can be prevented.

INDUSTRIAL APPLICABILITY

[0030]  The present invention can prevent, with a sim-
ple structure, the occurrence of a movement difference
in adjusting a paper feed timing, which is caused by
"backlash", so as to enable accurate adjustment of a pa-
per feed timing of a timing roller, and is thus industrially
very useful.

Claims

1. A stencil printing apparatus comprising: a printing
section having a stencil printing plate attachment
body around which a stencil paper made into a plate
is attached; and a paper feed section for sending a
paper to the printing section,
the paper feed section comprising:

a timing roller for sending the paper to the print-

ing section;
a cam rotated in synchronization with a rotation
of the stencil printing plate attachment body;
a cam follower rolled on a sliding surface of the
cam;
a link mechanism formed by connecting a first
arm and a second arm to each other by using
the cam follower as a joint;
paper feed drive means to which an end of the
first arm is rotatably connected, and which rota-
tionally drives the timing roller via a pinion gear
in accordance with an operation of the first arm;
a paper feed timing adjustment member to which
an end of the second arm is rotatably connected,
and which adjusts the position of the end of the
second arm around the axis of a rotary shaft of
the cam; and
adjustment member drive means that meshes,
via its gear, with a gear formed on a peripheral
surface of the paper feed timing adjustment
member, and rotates so as to cause the paper
feed timing adjustment member to be moved
around the axis of the rotary shaft of the cam via
the meshing of the gears,
the paper feed timing adjustment member being
moved around the axis of the rotary shaft of the
cam by the adjustment member drive means so
as to adjust the position of the end of the second
arm and then the position of the cam follower on
the sliding surface of the cam, thereby adjusting
a driving timing of the paper feed drive means,

wherein there is provided urging means for constant-
ly urging the paper feed timing adjustment member
in either one of directions around the axis of the rotary
shaft of the cam.
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